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abstract
Heavy particles in galaxy clusters tend to be more centrally concentrated than light ones according to
the Boltzmann distribution. An estimate of the drift velocity suggests that there exists a possibility that the
helium nuclei may have entirely or partially sedimented into the cluster core within the Hubble time. We
demonstrate the scenario using the NFW profile as the dark matter distribution of clusters and assuming that
the intracluster gas is isothermal and in hydrostatic equilibrium. We find that a greater fraction of baryonic
matter is distributed at small radii than at large radii, which challenges the prevailing claim that the baryon
fraction increases monotonically with cluster radius. It shows that the conventional mass estimate using X-
ray measurements of intracluster gas along with a constant mean molecular weight may have underestimated
the total cluster mass by ∼ 20%, which in turn leads to an overestimate of the total baryon fraction by the
same percentage. Additionally, it is pointed out that the sedimentation of helium nuclei toward cluster cores
may at least partially account for the sharp peaks in the central X-ray emissions observed in some clusters.
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